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(54) MELAMINE RESIN FOAM AND US PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject foam having a small cell diameter, 
microstructure, excellent water absorptivity, water retainability and the Wke and useful as an e.g. 
water-absorbing or water-hoiding material by characteristically having open cells with a 
specified range of diameters, 

SOLUTION: This compound is obtained by characteristically having open cells with a cell 
diameter of 50--100 ^.m. This foam is obtained preferably by such a process that expandable raw 
materials, which include a condensation prepolymer obtained by reacting monomers comprising 
melamine and formaldehyde, a foaming agent and a catalyst such as formic acid, are injected 
into a mold at a pack ratio of preferably 2,5-20, then irradiated with electron beams to generate 
heat and thereby to be expanded and cured. The above mentioned foaming agent is preferably a 
hydroxyfluoroether of the formula GnH2n+10CmF [(n) is 1 to 4; (m) is 1 to 8] (e.g. a compound 
of the formula CF3CF20CH3) and is preferably included at 1-80 pts.wt, per 100 pts,wt above 
mentioned precondensation prepolymer 
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* NOTICES * 

JPO and NGIPI are not responsible for any 
damages caused by the use of this translation. 

1,This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.5*:*** shows the word which can not be translated 
Sin the drawings, any words are not translated. 



CLAIMS 



[C!aim(s)] 

[Ciaim 1] Melamine resin foam characterized by being a continuous foam mold and the diameter 
of a eel being 50-100 micrometers. 

[Claim 2] it be melamine resin foam which the above-mentioned foaming agent be the hydroxy 
fluoro ether express by the following formula (1) in the melamine resin foam generate from the 
foaming raw material containing the front condensation product, foaming agent, and catalyst 
which the monomer containing a melamine and formaldehyde be make to react and be acquire, 
and be characterize by the above'-mentioned foaming agent be 1 ~ 80 weight section when the 
condensation product before the above be make into the 100 weight sections, 
CnH2n+10CmF2m^1 (1) 
(However, it is n=1-4 and m=1^8.) 

[Claim 3] Melamine resin foam according to claim 2 which pours the above-mentioned foaming 
raw material into a die, and is obtained considering the following rate of a pack as 2.5-20, 
The rate of a pack - the consistency of the foam at the time of carrying out opening foaming of 
the foaming raw material of the consistency/tales doses of the melamine resin foam obtained by 
die forming [claim 4] Melamine resin foam ^ven in claim 1 whose coefficients of water absorption 
measured by the following approach it is a continuous foam mold and are 40-"80g thru/or any 1 
term of 3. 

The measuring method of a coefRcient of water absorption; the increment in weight at the time 
of a 15mm part being immersed in 23-degree C water for 120 minutes from the one end side of 
the die-™!ength direction of the piece of a trial of 240{die length) x83(width efface) x8(thickness) 
mm is measured. 

Weight of the piece of a trial before being immersed in the wei^t-water of the piece of a trial 
after being immersed in (coefficient-of-water-absorption g) = water [claim 5] The manufacture 
approach of the melamine resin foam which irradiate an electron ray, and the above-mentioned 
foaming raw material is made to generate heat, and is characterized by making it foam and 
harden in the approach of manufacturing melamine resin foam using the foaming raw material 
containing the front condensation product, foaming agent, and catalyst which the monomer 
containing a melamine and formaldehyde is made reacting and are acquired after pouring the 
above-mentioned foaming raw material into a die. 

[Claim 6] It is the manufacture approach of melamine resin foam according to claim 5 that the 
above-mentioned foaming agent is 1 - 80 weight section when the above-mentioned foaming 
agent is the hydroxy fluoro ether expressed by the formula (1) according to claim 2 and the 
condensation product before the above is made into the 100 weight sections. 
[Claim 7] The manufacture approach of the melamine resin foam according to claim 5 or 6 which 
sets the rate of a pack according to claim 3 to 2.5-20. 



[Translation done.] 

http://www4jpdl.ncipi,gojp/cgi-bin/tran^web„cgi„ejue?u=http%3A%2F%2Fwww4.ipdL,., 2006/05/31 



JP.11-269343.A [DETAILED DESCRIPTION] 



1/6 ^— V 



* NOTICES ^ 

JPO and NCI PI are not responsible for any 
{^images caused by the use of this translation. 

IThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2.***4t shows the word which can not be translated 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a continuous foam mold and relates to the melamine 
resin foam which has the detailed cellular structure especially, and its manufacture approach. 
Especially in the application which is equipped with a new function called the absorptivity, the 
permeability, and water retention in which the melamine resin foam of this invention was 
excellent with this detailed cellular structure, and needs absorptivity or water retention, it is 
useful. 
[0002] 

[Description of the Prior Art] Melamine resin can blend a catalyst, an emulsifier, etc. with the 
melamine which is the main raw material, formaldehyde, or the front condensation product of 
them, and can be made to generate them easily by mixing. Moreover, after adding a foaming 
agent further in these raw materials and mixing in them, it can consider as foam by the approach 
of irradiating an electron ray. 

[0003] The manufacture approach of melamine resin foam with a low consistency is indicated by 
JP,2-50943,B. This foam is obtained by irradiating the ultrahigh frequency of a specific 
frequency by predetermined power consumption in foaming and a bridge formation process, and 
that consistency is 0.8-1 .6g/l. Furthermore, although air bubbles can be made detailed by using 
ammonium salt as a catalyst at JP J--59649,B» becoming foam very weak against coincidence is 
indicated. The diameter of a eel was about 500 micrometers, and the detailed thing was [ 150 
micrometers of the foam of these former ] also usually a limit. However, the application is a heat 
insulator, sound insulation, an insulating material, etc., and the cellular structure did not need to 
be examined. 

[0004] On the other hand, when using this melamine resin foam in applications, such as water 
absorption material and water retention material, it is easy to absorb water, and the absorbed 
water permeates the interior easily and the property of this water being hard to be emitted to 
the exterior is needed. However, in conventional foam with the large diameter of a eel, even if 
absorptivity is comparatively good, it has a problem that it is inferior to water retention and the 
absorbed water is easily emitted to the exterior. Furthermore, since the absorbed water cannot 
permeate easily, the amount of water which may be absorbed is not enough, either. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned 
conventional problem, and especially, the diameter of a eel is small, and it is the fine structure 
and aims at offering melamine resin foam excellent in absorptivity, water retention, etc. 
Moreover, this invention aims at offering the manufacture approach of the melamine resin foam 
which has the detailed cellular structure by using a specific foaming agent especially by die 
forming. 
[0006] 

[Means for Solving the Problem] The melamine resin foam of the 1st invention is a continuous 
foam mold, and is characterized by the diameter of a eel being 50-1 CH) micrometers, moreover, in 
the melamine resin foam generate from the foaming raw material containing the front 
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condensation product foaming agent and catalyst which the melamine resin foam of the 2nd 
invention make the monomer containing a melamine and formaldehyde react, and be acquire, the 
above-mentioned foaming agent be the hydroxy fluoro ether express by the aforementioned 
formula (1), and when the condensation product before the above be make into the 100 weight 
sections, it be characterize by the above-mentioned foaming agent be 1 - 80 weight section. 
[0007] Furthermore, after the manufacture approach of the melamine resin foam the 5th 
invention pours the above-mentioned foaming raw material into a die, in the approach of 
manufacturing melamine-resin foam using the foaming raw material containing the front 
condensation product, the foaming agent, and the catalyst which the monomer containing a 
melamine and formaldehyde is made reacting and are acquired, it irradiates an electron ray and is 
characterized by to foam in the above-mentioned foaming raw material, and to make generate 
heat and stiffen it, 

[0008] The above "melamine resin foam" blends a catalyst, an emulsifier, a foaming agent, etc. 
with the above ''a front condensation product" which is the main raw material, after mixing, with 
proper means, such as heating or an exposure of an electron ray, it foams to it, is stiffened, and 
is obtained. It is desirable me(amine:formaidehyde -1:1.5-4 and that the "^melamine'' for making a 
front condensation product generate and especially the mole ratio with "formaldehyde" set to 
1:2-3.5. Moreover, 200-1000, especially the front condensation product of 200-400 have 
desirable number average molecular weight In addition, as formaldehyde, the formalin which is 
the water solution is usually used, 

[0009] As the above "a monomer", when this monomer other than a ''melamine" and 
"formaldehyde" is made into the 100 weight sections, 50 weight sections and various kinds of 
monomers to 20 weight sections can be used especially. As other monomers corresponding to a 
melamine, an alkylation melamine, a urea, urethane, carboxylic amide, a dicyandiamide, guanidine, 
sulfuryl amide, a suifonic-acid amide, fatty amine, a phenol, its derivative, etc. can be used 
Moreover, as aldehydes, an acetaldehyde, a TORIMECHI roll acetaldehyde, an acrolein, a 
benzaldehyde, furfurol, a glyoxal, a phthalaldehyde, a terephthal aldehyde, etc. can be used 
[0010] A pentane, trichlorofluoromethane, trichlorofluoroethane, etc, can be used as the above 
"a foaming agent." Even if especially a pentane is little, foam can be obtained easily. However, as 
for the so-called chlorofluocarbon, such as trichlorofluoromethane, the use is reflated from a 
viewpoint of an environmental problem. Moreover, a pentane has volatilization inflammability, fear 
of explosion is also a certain dangerous substance, and the handling takes sufficient cautions to 
it Furthermore, in the foaming agent of these former, it is difficult for the diameter of a eel of 
foam to consider as the foam which 150-250 micrometers is a limit and has more detailed 
structure, 

[001 1] As this foaming agent the above "the hydroxy fluoro ether" is used by the 2nd invention. 
Also in the 5th invention, it is desirable to use this hydroxy fluoro ether like the 6th invention 
especially. As the hydroxy fluoro ether, CF3CF20CH3, 2(CF3) CF0CH3, CF3(CF2)30CH3, CF3 
(CF2)30C2H5, and (CF3) 2CFCF20CH3 grade are mentioned Among these, CF3CF20CH3 
(boiling point 34 degrees C) and (CF3) 2CFOCH3 (boiling point 29 degrees C) with the low 
boiling point have a small diameter of a eel, and especially when considering as the foam which 
has the fine structure, they are desirable. Moreover, as the above "a catalyst", a formic acid is 
usually used. Furthermore, anionic surfactants, such as sulfonic-acid sodium, etc, can be used as 
an emulsifier 

[0012] When a front condensation product is made into the 100 weight sections, as for the 
hydroxy fluoro ether, it is desirable like the 2nd and 6th invention "1 - 80 weight section" and to 
consider as 10-70 weight section, and further 20 - 60 weight sections especially. Thus, by 
using the hydroxy fluoro eth^r of the amount of specification, it can consider as the small 
melamine resin foam of the diameter of a eel more easily. The addition of the hydroxy fluoro 
ether may carry out the usual foaming and a hardening reaction under in 1 weight section. On 
the other hand, when this addition exceeds 80 weight sections, it becomes difficult for tiie 
diameter of a eel to consider as small foam. 

[0013] As for the addition of the hydroxy fluoro ether, it can be more desirable to consider as 30 
- 50 weight section, it is stabilized, the small foam of the diameter of a eel can be obtained, and 
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melamine resin foam excellent in absorptivity, permeability, and water retention can be obtained 
easily. In addition, in conventional foam using the pentane as a foaming agent, when the rate of a 
pack is 1, the diameter of a eel is about 500 micrometers. On the other hand, even if the rate of 
a pack is 1, i.e., opening foaming, by using this hydroxy fluoro ether as a foaming agent, that 
diameter of a eel can make 280-480 micrometers especially the foam of the more detailed 
structure which is 200-400 micrometers. In addition, the consistency of this foam becomes 
about three 0.002 - 0.015 g/cm, and turns into a low consistency compared with conventional 
foam with the about the same diameter of a cel. 

[0014] What has only the thermal resistance which consists of the quality of the material which 
an electron ray may penetrate as the above "a die", and can bear the temperature up 
accompanying evaporation of water and foaming of a foaming raw material, and hardening can be 
used. If heat-resistant temperature is 150 degrees C or more, it is usually enough. Moreover, as 
the quality of the material, the resin which strengtJiened these by fiber is mentioned to pottery^ 
glass, acrylic resin, polyaceta! and a polyamide, and a list. Acrylic resin is desirable when 
workability, thermal resistance, pressure resistance, etc. are especially taken into consideration. 
[0015] Hereafter, the rate of a pack in die forming is explained. The injection rate of the foaming 
raw material to a die is adjusted based on the consistency of the foam obtained by opening 
foaming. Without opening foaming making a mold the closed space, the foam and the foaming 
approach which established the open field and were made to foam freely under atmospheric 
pressure are said, and this consistency feeds the foaming raw material of the specified quantity 
into the case with which the upper part was opened wide, irradiates an electron ray, is made into 
foam, and is computed as the ratio of the weight of this foam, and the volume, i,e„ bulk density. 
And the injection rate of a foaming raw material is adjusted based on this bulk density, and the 
foam which has a desired consistency is obtained. The rate of a pack is defined as follows. 
The rate of a pack = the consistency of the foam at the time of carrying out opening foaming of 
the foaming raw material of the consistency /tales doses of the foam obtained by die forming 
[0016] If it thinks based on the definition of this rate of a pack, when the volume of the foam 
obtained by opening foaming is in agreement with the volume of a die, the rate of a pack is 1 and 
the consistency of this foam and the consistency of the foam obtained by die forming become 
the same. Moreover, if it foams in the foaming raw material witii which the volume will become 
twice if opening foaming is carried out to the volume of the foam whose rate of a pack is 1 and a 
die is made to pour in and harden it, the foaming wtl( be suppressed with a mold, bulk density will 
serve as twice as many foam as this, and the rate of a pack will be set to 2. 
[0017] As for this rate of a pack, being referred to as "2.5-20" is desirable like the 3rd and 7th 
invention. By setting the rate of a pack to 2.5-20, the diameter of a eel can obtain easily the 
melamine resin foam of the 1st invention which has the detailed structure of "50-100 
micrometers." Moreover, 5-20, then the foam whose diameter of a eel is about 50-80 
micrometers are obtained in the rate of a pack, and 10~20, then the foam whose diameter of a 
eel is about 50-70 micrometers are obtained in the rate of a pack Thus, it can consider as the 
foam which has a desired diameter of a eel by setting up the rate of a pack suitably. If it is very 
small foam of these diameters of a eel, like the 4th invention, the coefficients of water 
absorption measured by the aforementioned approach are "40-80g", water can be absorbed 
easily and the absorbed water can make it the melamine resin foam which is easy to permeate 
the interior In addition, the consistency of this foam becomes about three 0.02 - 0.06 g/cm, 
[0018] Since the resin which the rate of a pack is foaming and hardening iess than by 2.5 is not 
full in a mold, it is easy to produce under-fill and a percent defective becomes high, it is not 
desirable. Moreover, the diameter of a eel cannot be large, either, cannot serve as the fine 
structure, and cannot employ the advantage of die forming efficiently. On the other hand, when 
the rate of a pack exceeds 20, it is in the inclination for about [ that it cannot consider as foam 
with a low consistency ] and internal pressure to become high, and for consumption of a mold to 
become intense. Furthermore, a foaming raw material may be revealed from the superposition 
section of a mold, and workability may fall. 

[0019] 500-1 OOOkW especially of exposures of an electron ray is acjjusted so that the power 
consumption may be set to 600-800kW to a foaming raw material. It does not foam as too little 
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[ this power consumption ]. but the hardening object of a low consistency is acquired. Moreover, 
when power consumption is excessive, it becomes remarkably high, consumption of a mold has 
even the danger of about [ being intense ] and explosion, and the pressure at the time of foaming 
is not desirable. 
[0020] 

[Embodiment of the Invention] Hereafter, an example explains this invention in detail 

(1) 50.8g of foaming raw materials of a presentation of the basic combination following was fed 

into the propeller mixer, and it stirred for 45 seconds by rotational frequency SOOOrpm of a 

propeller under ordinary temperature and ordinary pressure. 

Trimethylolmelamine 37 weight sections Water 1 3 weight sections Sodium 

dodeoylbenzenesulfonate The 7.5 weight sections Formic acid (purity; 88%) Two weight sections 
CF3CF20CH3 (the Sumitomo 3M, Inc. make, trade name "HFE7100") 

15 weight sections [0021] Then, this raw material was fed into the container made of acrylic 
resin of 110x270x30mm of content volume, and the lid was fixed by the clamp. The injection rate 
of a raw material was adjusted so that the rate of a pack might be set to 10. Subsequently, a 
container is contained to the home microwave oven (Toshiba Make, form "BMO302J1'') of 
output 750W, an electron ray is irradiated for 2 minutes and 20 seconds, it foamed in the raw 
material and it was stiffened. The time amount from an injection of a raw material to the 
exposure of an electron ray was 7 minutes. Thus, it has an about 70--micrometer diameter of a 
eel, and the consistency obtained the melamine resin foam of 0.03 g/cm3. This foam was very 
excellent in the engine performance by which water and ink (the Shachihata, Inc. make, a trade 
name "stamp ink", an aquosity color system, black S™1) are absorbed, and these permeate the 
interior of foam. 

[0022] The diameter of a cei was measured according to the JEOL Co., Ltd. make and form 
"JSM^6100." The above-mentioned foam was cut and divided into two in the thickness 
direction, the lower cross section was observed by one 100 times the scale factor of this, the 
image often visual fields was outputted, and the average of the diameter of a cef was calculated 
Moreover, a consistency is JIS. K It measured by 7222, 

[0023] (2) Using the foaming raw material of the examination above of the rate of a pack, the 
rate of a pack was changed in 1.5--25, as shown in Table 1, and melamine resin foam was 
obtained like the case of (1). The diameter of a eel and consistency of these foam were 
measured by the same approach as the case of the above (1). Furthermore, the appearance of 
the generated foam etc, was observed by viewing. A result is written together to Table 1. 
[0024] 
[Table 1] 
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[0025] According to the result of Table 1 . by the foam of the examples 2-5 of an experiment 
corresponding to the 3rd and 7th invention of 2,5-20 in the rate of a pack, the meiamine resin 
foam corresponding to the 1st invention whose diameter of a eel is 50-100 micrometers is 
obtained. Moreover, it turns out that the diameter of a eel becomes smaller as the rate of a pack 
becomes large. It was what under-fill is seen by the foam from which the diameter of a ce! 
became large with 200 micrometers, and was obtained on the other hand in the example 1 of an 
experiment whose rate of a pack is under the minimum of 1,5 and the 3rd and 7th invention, and 
is a little inferior to an appearance. Moreover, since the raw material was revealed from the die, 
generation of foam was stopped by the example 7 of an experiment in which the rate of a pack 
exceeds the upper limit of 25 and the 3rd invention. 

[0026] (3) The rate of a pack was changed in 1,1-22, and meiamine resin foam was made to 
generate using the foaming raw material of the evaluation above of absorptivity and permeability. 
The consistency of the obtained foam was measured by the same approach as the case of the 
above (1). Furthermore, it measured by the approach given [ a coefficient of water absorption ] 
in the 4th invention. Correlation with these consistencies and a coefficient of water absorption is 
shown in drawing 1 . 

[0027] According to drawing 1 , absorptivity and permeability improve as a consistency becomes 
high, and it turns out that the coefficient of water absorption has increased. That is, it turns out 
that the foam in which a consistency has the outstanding absorptivity and outstanding 
permeability especially corresponding to the 4th invention by the manufacture approach of the 
meiamine resin foam the 7th invention in the range of 0.02 - 0.06 g/cm3 by the coefficient of 
water absorption of foam being about 40-80g is obtained In addition, the coefficient of water 
absorption was measured by the same approach about meiamine resin slab foam (the BASF A.G. 
make, a trade name "BASOTEKUTO^', the diameter of a eel; 300 micrometers, 
consistency;0.05g/cm3 ) for the comparison. Consequently, a coefficient of water absorption is 
30g, and water is absorbed and it turns out that it is a thing inferior to the engine performance 
which this permeates. Moreover, the height in which water permeates the piece of a trial was 
also high in the foam of this invention, and low in the foam for a comparison. 
[0028] In addition, in this invention, it is not restricted to the above-mentioned concrete 
example, but can consider as the example variously changed within the limits of this invention 
according to the purpose and the application. For example, the above-mentioned raw material 
presentation can make [ water / the catalyst of 10 55 weight section, a formic acid, etc. ] the 
hydroxy fluoro ether of 8 - 30 weight section and CF3CF20CH3 grade 1 - 60 weight section for 
emulsifiers, such as 0.2 - 15 weight section and sodium dodecylbenzenesulfonate, when 
trimethylolmelamine is made into the 100 weight sections. If the raw material of such a 
presentation is used, the meiamine resin foam which has the similarly excellent absorptivity 
ability etc. can be obtained. Moreover, time amount from impregnation of a raw material to the 
exposure of an electron ray can be made into about 5-10 minutes, and there are sufficient 
allowances in the actuation after raw material impregnation, and a process. 
[0029] 

[Effect of the Invention] According to the 1st invention, meiamine resin foam excellent in the 
engine performance which the diameter of a eel is small, and it is easy to absorb water, and this 
water permeates the interior easily, and hofds this absorbed water can be obtained. Furthermore, 
it can consider as meiamine resin foam with the more small diameter of a eel by making foam 
generate with the specific rate of a pack like the 3rd invention especially by using a specific 
foaming agent like the 2nd invention. Moreover, this meiamine resin foam has the outstanding 
absorptivity and the outstanding permeability like the 4th invention. 

[0030] Furthermore, like the 5th invention, like the 6th invention, the diameter of a eel is small 
and can manufacture meiamine resin foam excellent in absorptivity, permeability, etc. more easily 
especially using a die by using a specific foaming agent and considering as the specific rate of a 
pack like the 7th invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a graph showing correlation with the consistency of melamine resin foam, and a 
coefficient of water absorption. 
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